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Objective: This study evaluates the impact of international observerships organized

by Help Ukraine Group (HUG) on professional development, knowledge transfer,

and clinical practice improvement in radiation oncology in Ukraine.

Methods: A total of 50 observerships were facilitated for Ukrainian medical

professionals at 14 institutions across the USA, Canada, Europe, and Australia from

2022 to 2024, including 31 radiation oncologists and medical physicists. A survey

assessed their impact on oncology care, focusing on knowledge gained, lessons

learned, and challenges in implementing new techniques. The primary outcomewas

the success score, defined as a composite score of implementing new procedures,

initiating improvement projects, and knowledge dissemination efforts. Descriptive

and comparative analyses examined satisfaction and success outcomes.

Results: A total of 43 respondents participated in the survey (response rate 86.0%).

Twenty-eight of the responders were radiation oncology professionals (67.8%

radiation oncologists, 32.1% medical physicists). The median observership duration

for radiation oncology professionals was four weeks, with 96.4% also attending a

professional conference. Overall satisfaction was high (mean 9.5 out of 10, median

10.0, IQR 9.0-10.0) while the success score was substantial (mean 6.1 out of 10,

median 7.0, IQR 5.0-8.0). Time since certification influenced success, with ≥10 years’
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experience associated with higher success scores (7.4 vs. 4.7, p=0.01). Importantly,

100% of respondents learned new procedures, 89.3% reported shifts in their clinical

perspective, and 60.7% successfully implemented new techniques. Subsequent

knowledge dissemination in Ukraine was substantial: 82.1% provided informal

training, 60.7% delivered institutional or national presentations, 39.3%

incorporated materials into lectures, and 10.7% engaged in all activities.

Continued mentorship with host institutions was reported by 82.1%.

Conclusions: Amid the war, international observerships advanced clinical

practice, education, and procedures in Ukraine, demonstrating the resilience of

its medical community and providing a model that other LMICs/UMICs

can follow.
KEYWORDS
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Introduction

The full-scale Russian invasion of Ukraine on February 24,

2022, triggered the largest humanitarian crisis in Europe since

World War II. Millions were displaced, and the healthcare

infrastructure sustained devastating damage, with more than

2,000 targeted attacks reported (1). Even prior to the invasion,

Ukraine’s radiation oncology system faced substantial challenges,

including one of the lowest densities of megavoltage radiotherapy

(RT) machines in Europe—just 1.7 units per million people (2). The

occupation of Crimea and Donbas since 2014 had already resulted

in the loss of 10 RT centers and 18 (17%) external beam

radiotherapy (EBRT) machines (3). Compounding this was the

country’s heavy reliance on aging Co-60 machines (4), most of

which were manufactured in Russia with sources irreplaceable

under current circumstances.

Additional systemic gaps included 16 high-dose-rate (HDR)

afterloaders exceeding 25 years of use and urgently requiring

replacement, 13 of 42 unoccupied RT centers (31%) operating

without access to a CT scanner, and just three PET/CT scanners

available nationwide (5). These infrastructure limitations were

dramatically worsened by the war, which temporarily halted

radiotherapy services in early 2022, disrupted routine source

exchanges, and impeded equipment operation during widespread

power outages caused by missile attacks (6–8). As a result, RT patient

volumes declined by 5,500 cases in 2022—a drop of 11% compared to

2021 (8). Human resource redistribution also intensified, with 68% of

regions reporting workforce redistributions exceeding 25% (8).

Despite these unprecedented challenges, Ukraine’s radiation

oncology community demonstrated exceptional resilience.

Through resilience and dedication to maintaining cancer care

during crisis, treatment volumes in 2023 rebounded to pre-war

levels, underscoring the strength and adaptability of Ukraine’s RT

professionals (8). In parallel, Ukrainian radiotherapy is also

modernizing at a rapid pace. Since the start of the full-scale

invasion, 24 new linear accelerators have been installed, and more

have been purchased for future deployment. This rapid

modernization underscores an urgent need for workforce

training, particularly as the national transition from cobalt-based

therapy to intensity-modulated radiation therapy (IMRT)
02
accelerates. Significant gaps in knowledge and confidence remain

across many areas of modern RT practice, emphasizing the

importance of targeted professional development.

Recognizing the urgent need for support, Help Ukraine Group

(HUG), in partnership with institutions and other non-profit

organizations, including Union for International Cancer Control

(UICC), Global Medical Knowledge Alliance (GMKA), Peace and

Development Foundation, Stanford Global Scholars at Risk, Nova

Ukraine, Future Ukraine Ltd., launched targeted observerships for

Ukrainian radiation oncology professionals. These programs

provided exposure to modern radiotherapy techniques,

multidisciplinary care models, and clinical decision-making

strategies at leading cancer centers in the USA, Canada, Europe,

and Australia.

International observerships have historically served as powerful

tools for knowledge exchange, particularly for clinicians from low-

and middle-income countries (LMICs) and upper-middle-income

countries (UMICs) (9–12). They offer immersive learning

environments where professionals gain direct insight into state-

of-the-art technologies, quality assurance protocols, and patient-

centered care approaches. They are also vital in establishing

ongoing collaborations and partnerships. However, the role of

such observerships in strengthening oncology services during

wartime remains poorly studied.

This study evaluates the impact of international observerships

organized by HUG on radiation oncology professionals from

Ukraine. Specifically, it investigates how these programs

supported clinical skill development, promoted knowledge

dissemination, and facilitated institutional improvements and

collaborations in cancer care delivery during wartime. It further

explores the barriers faced in implementing new techniques upon

return and highlights opportunities for optimizing future

training initiatives.
Methods

Between 2022 and 2024, a total of 50 international

observerships were organized by HUG for Ukrainian radiation
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oncology professionals in partnership with 14 academic and clinical

institutions across the United States, Canada, Europe, and

Australia. The observers included 31 radiation oncologists and

medical physicists who were selected through a structured

application and interview process. The WEIGHT consensus

guidelines (13) were followed to structure the observerships,

emphasizing host-defined needs, appropriate supervision and

scope of practice, pre-departure preparation, financial support to

reduce host burden, clear learning objectives, structured evaluation,

and bidirectional benefit. Observer selection criteria prioritized

clinical need, potential for knowledge transfer, and prior

experience in education or training, in line with a train-the-

trainer model (14). Participants were encouraged from the outset

to share their learnings with colleagues upon return to Ukraine,

both informally within their departments and formally through

presentations, lectures, and training sessions. Many selected

participants were subsequently engaged as faculty in radiation

oncology teaching programs across Ukraine. Observers were

matched to host institutions based on their clinical specialty,

prior training, preferred equipment vendor, and individualized

learning objectives.

Before starting their observerships, all participants attended

virtual orientation meetings led by organizers and host institutions.

These meetings established learning objectives, outlined the

structure of the observership, and addressed any logistical

questions. Observers typically received comprehensive support,

including visa facilitation, sponsorship for travel and

accommodation, and a stipend to cover living expenses. These

measures ensured equitable access regardless of participants’

financial circumstances.

To evaluate the impact of these observerships, a cross-sectional,

survey-based study design was employed. A structured 23-item

survey was distributed to all radiation oncology and medical physics

observers, with a median distribution time of 9 months post-

observership (Supplementary A). The survey assessed clinical and

procedural knowledge gained, the influence on professional

practice, dissemination of knowledge within Ukraine, barriers to

implementation, initiation of new projects, and overall satisfaction

with the program.

A success score (maximum 10 points) was created as a

composite measure of the observer’s post-training impact. It

included the implementation of new procedures at the home

institution (5 points), initiation of external improvement projects

(1 point), informal colleague training (1 point), institutional

presentations (1 point), national conference presentations (1

point), and incorporation of knowledge into public educational

lectures (1 point). Satisfaction with the observership was also rated

on a 10-point scale. Both success and satisfaction scores were

analyzed in relation to participant characteristics including time

from certification, profession, frequency, and duration

of observership.

Descriptive statistics were used to summarize participant

characteristics and overall trends. Group comparisons were made

using the independent samples non-parametric data Mann-

Whitney U test, with p-value < 0.05 as statistically significant.
Frontiers in Oncology 03
Results

A total of 43 Ukrainian medical professionals who completed

international radiation oncology observerships responded to the

survey, yielding a high response rate of 86.0%. Among them, 28

participants (65.1%) were radiation oncology professionals,

including 19 (67.8%) radiation oncologists and 9 (32.1%) medical

physicists, representing institutions from across Ukraine. This work

presents results exclusively for participants in radiation oncology

and medical physics. The median age was 37 years (range: 24–54),

and gender distribution was 78.6% female and 21.4% male

(Table 1). The majority of observership participants were female.

This imbalance was partly due to restrictions on international travel

for men of military age, who were prohibited from leaving Ukraine

during the early phase of the full-scale invasion. While women

already represent a substantial portion of the Ukrainian radiation

oncology workforce (around 75%) and medical physics workforce

(around 40%), these wartime restrictions further limited the

participation of male professionals in international training

opportunities. The median time from certification was 10 years

(range 0 to 22).

The median duration of observerships for radiation oncology

professionals was 4 weeks (range: 3 days to 32 weeks). Short-term

observerships in our program were intentionally designed to be

highly focused and procedure-specific, often concentrating on

defined clinical tasks or technologies, whereas longer

observerships allowed for broader clinical immersion and

longitudinal engagement. Radiation oncology and medical physics

participants trained at 14 academic cancer centers in the United

States (Stanford University, Northwestern University, Miami

Cancer Institute/Baptist Health, Johns Hopkins, Mayo Clinic,

University of Pennsylvania, University of Washington Hospital,

University of California Irvine Hospital, Brigham and Women’s

Hospital), Canada (Princess Margaret Cancer Center, Sunnybrook

Health Sciences Centre), Europe (the Christie Hospital, Royal

Marsden), and Australia (Icon Group Icon Cancer Centers).

Figure 1 shows the locations of observers’ institutions in Ukraine

and abroad. Although observership duration and specific content

varied across institutions, all placements were guided by predefined

learning objectives aligned with modern radiotherapy standards.

This flexibility allowed adaptation to institutional expertise and

international practice differences while maintaining core

educational goals.

Notably, 96.4% of radiation oncology and medical physics

participants also attended a professional conference during their

observership. Conferences included ASTRO 2022, AAPM Spring

meeting 2023, ASTRO 2023, ABG 2023, Varian Australasian

Oncology Summit 2023, ESTRO 2024, CARO 2024, and ASTRO

2024 which enriched their learning experience and provided them

an opportunity to see the technology and scientific depth.

Participants highlighted the importance of these meetings for

exposure to cutting-edge research, team-building, networking,

and international collaboration.

The observerships were widely viewed as transformative: 100%

of radiation oncology professionals reported learning new
frontiersin.org
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procedures or technologies, while 89.3% noted a shift in their

perception of how to practice radiotherapy. The mean satisfaction

score for the observership experience was 9.5 out of 10 (median 10,

IQR 9 -10), reflecting the strong perceived value and impact of the

program as shown in Figure 2. Details on “Other” answers are

provided in Supplementary B.

Upon return to Ukraine, 60.7% successfully implemented new

procedures in their clinical practice. These included transitioning

from Co-60 to linear accelerators, introducing hypofractionation,

initiating SBRT programs, improving contouring, dosimetry

protocols , quality assurance processes, and launching

radiotherapy plan review procedures. The most commonly

reported obstacles in new procedure implementation included

lack of material resources (71.4%), such as absence of linear

accelerators or advanced planning systems, followed by
Frontiers in Oncology 04
insufficient human resources (35.7%), and limited support from

colleagues (32.1%) or department leadership (17.9%) (Figure 3).

Beyond direct improvements in patient care, 39.3% of radiation

oncology professionals launched new initiatives outside their

routine clinical duties, applying insights gained from their

observerships to broader educational, research, or advocacy efforts.

Knowledge dissemination was high: 82.1% provided informal

training to colleagues, 60.7% delivered presentations at their home

institutions or national conferences, and 39.3% integrated learned

materials into educational lectures or courses (Figure 4). Notably,

10.7% engaged in all of these dissemination activities, further

amplifying the reach of their training.

Additionally, 82.1% maintained active mentorship contact with

their host institutions, fostering continued professional

development and international collaboration.

Overall average satisfaction was 9.5 (median 10.0, IQR 9.0–10.0)

and was uniformly high across subgroups (Table 2) with no

significant differences observed by profession (p = 0.11), length of

observership (p = 0.48), or frequency of participation (p = 0.85).

Medical physicists reported slightly higher satisfaction (9.9, median

10.0, IQR 10.0–10.0) compared to radiation oncologists (9.3,

median 10.0, IQR 9.0–10.0), although this difference was not

statistically significant. Success scores demonstrated greater

variability, with an overall mean of 6.1 (median 7.0, IQR 5.0–8.0).

Observers with <10 years since certification reported significantly

lower success scores (mean 4.7, median 5.5, IQR 2.0–7.0) compared

to those with ≥10 years (mean 7.4, median 8.0, IQR 6.0–9.0; p =

0.01). No significant differences in success scores were found by

profession (p = 0.18), length of observership (p = 0.45), or

frequency of participation (p = 0.53).
Discussion

To our knowledge, this study represents the largest effort to

evaluate the impact of international observerships on radiation

oncology professionals from LMIC/UMIC during wartime. It

highlights the transformative influence of global collaboration on

clinical practice, education, and institutional development within

radiotherapy. Such initiatives may represent a critical strategy for

sustaining and expanding healthcare capacity in settings affected by

war and other conflict-related disruptions.

Comparison with prior literature in
radiation oncology

The existing literature on international observerships in

radiation oncology is notably scarce. The European School of

Oncology’s (ESO) Clinical Training Centers (CTC) fellowship

program offers a relevant parallel, having delivered 74 fellowships

across oncology disciplines over seven years, including 11 in

radiation oncology (15). Fellows reported very high satisfaction

(95.5% rating the program as “excellent” or “very good”) and

universal achievement of learning objectives, reflecting
TABLE 1 Observers’ characteristics.

Observers characteristics Number (%)

Age

Median; range 37; 24 to 54

Gender

Female 22 (78.6%)

Male 6 (21.4%)

Profession

Radiation Oncologist 19 (67.9%)

Medical Physicist 9 (32.1%)

Time from certification (years)

Median; range 10; 0 to 22

Length of observership (weeks)

Median; range 4; 0.5 to 32

Attendance of professional meeting

Yes 27 (96.4%)

No 1 (3.6%)

Training institution abroad

Stanford University Hospital, USA 7 (21.2%)

Miami Cancer Institute/Baptist Health, USA 3 (9.1%)

the Christie Hospital, UK 3 (9.1%)

Northwestern University, USA 3 (9.1%)

Johns Hopkins, USA 2 (6.1%)

Mayo Clinic, USA 2 (6.1%)

Princess Margaret Cancer Center, Canada 2 (6.1%)

University of Pennsylvania, USA 2 (6.1%)

University of Washington Hospital, USA 2 (6.1%)

Icon Group Icon Cancer Centers, Australia 2 (6.1%)

Sunnybrook Health Sciences Centre, Canada 2 (6.1%)

University of California Irvine Hospital, USA 1 (3.0%)

Royal Marsden, UK 1 (3.0%)

Brigham and Women’s Hospital, USA 1 (3.0%)
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experiences consistent with our study. Importantly, the ESO model,

l ike ours , emphas ized mentorsh ip , in tegra t ion into

multidisciplinary care, and exposure to advanced technologies in

leading centers.

The experience of establishing the first structured, board-

certified radiation oncology training program in Iraq provides an
Frontiers in Oncology 05
important parallel to our findings (16). Despite prolonged conflict

and limited local expertise, Iraq successfully leveraged international

partnerships, visiting experts, and formal agreements with global

institutions to supplement national training capacity. These efforts

resulted not only in sustained specialist education but also in the

launch of multidisciplinary oncology courses and expansion of local
FIGURE 1

Geographic distribution of observers’ home and training institutions. Blue markers represent the global training institutions across the United States,
Canada, the United Kingdom, and Australia where observerships were hosted between 2022 and 2024. The inset highlights the distribution of
observers’ home institutions within Ukraine (in red).
FIGURE 2

Survey responses highlighting the perceived impact of international observerships among Ukrainian healthcare professionals. The majority of
participants reported a shift in their perception of how to practice medicine (89.3%), acquisition of new procedures or techniques (100%), and
implementation of new or modified practices upon return to Ukraine (60.7%). Additionally, 82.1% maintained contact with mentors from their host
institutions. While knowledge dissemination and institutional change were prevalent, fewer participants (39.3%) reported starting new projects
outside of their clinical practice. Interest in future participation remained high, with 89.3% expressing willingness to take part in additional
observerships.
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expertise across radiation oncology, medical physics, and clinical

oncology. Similar to our observations, this model demonstrates how

targeted international engagement through short-term expert visits,

institutional networking, and structured educational initiatives can

meaningfully strengthen radiotherapy training programs in

conflict-affected and resource-constrained settings.

A scoping review by Karim et al. (11) documented only 25

full-text oncology training initiatives in LMICs published over

seven decades, with just two specifically focused on radiation

oncology: Agrawal et al. (17), who piloted a self-guided

contouring module with feedback to support transition from

2D to 3D planning, and Abugideiri et al. (18), who evaluated

the role of telemedicine for radiation oncology training in a

developing country. These limited examples underscore how

underrepresented radiotherapy education remains despite its

central role in cancer treatment.

As summarized by Karim et al. (11), most LMIC-focused

initiatives have historically prioritized physicians and short-term

skill acquisition. By contrast, the Help Ukraine Group program

expanded its scope to include both physicians and medical

physicists (Figures 5, 6), with future plans for radiation therapist

training. This broader inclusion not only ensured high satisfaction

and procedural learning but also fostered a transformative shift in

clinical mindset supporting multidisciplinary, patient-centered, and

evidence-based approaches to cancer care, as previously described

in global training reports (19).
Frontiers in Oncology 06
Domains of impact

Our structured assessment of observership participants

identified three major domains of impact: clinical knowledge and

skill acquisition, implementation of new clinical practices, and

dissemination of knowledge through educational activities

in Ukraine.

Clinical knowledge and skill acquisition

In our study, participants acquired significant exposure to

advanced technologies such as hypofractionated intensity

modulated radiotherapy (IMRT), volumetric modulated arc

therapy (VMAT), stereotactic body radiotherapy (SBRT), adaptive

radiotherapy (ART) and 3D and magnetic resonance imaging

(MRI)-guided/ultrasound (US)-guided high dose rate (HDR)

brachytherapy for various cancers, techniques largely unavailable

or underutilized in Ukraine. Many were exposed to the cutting-edge

equipment such as MRI-linac, on-line adaptive CT-linac, positron

emission tomography (PET)-linac, proton therapy machines, and

were introduced to novel dosimetric procedures and workflows

using AI-contouring, planning, 3D printing, enhanced quality and

safety procedures, etc. This knowledge shifted not only technical

capabilities but also the observers’ mindset, fostering a more

multidisciplinary, patient-centered, evidence-based, and cutting-

edge technology approach to care. Respondents reported
FIGURE 3

Reported barriers to implementation of learned procedures among radiation oncology observers. The most common challenge was lack of material
resources (71.4%), followed by insufficient human resources (35.7%), lack of support or resistance from colleagues (32.1%), and limited support from
department leadership (17.9%). These findings underscore the systemic constraints faced by Ukrainian professionals in translating international
training into clinical practice.
FIGURE 4

Knowledge dissemination activities among radiation oncology observers following international observerships. The majority of participants engaged
in informal training of colleagues (82.1%) and delivered presentations at their institutions and national conferences (60.7%). Additionally, 39.3%
incorporated materials into educational lectures or courses, and 10.7% participated in all dissemination activities, reflecting strong commitment to
sharing acquired knowledge within Ukraine’s oncology community.
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increased confidence in decision-making and emphasized the

importance of structured care pathways and modern radiotherapy

standards. This outcome is challenging to achieve with virtual

training alone, underscoring the unique value of immersive, in-

person observerships.

Implementation of new practices

There were numerous barriers reported in implementing new

procedures including lack of equipment (71.4%), staff shortages

(35.7%), and insufficient institutional support (32.1% from

colleagues, 17.9% from leadership). These outcomes echo global

oncology literature, which emphasizes that translation of knowledge

into practice in LMICs is frequently constrained by limited

infrastructure and institutional support (11).

Despite facing systemic limitations, 60.7% of participants

successfully implemented new procedures or modified existing

practices. While the rapid modernization of Ukraine ’s

radiotherapy infrastructure such as the installation of 24 linear

accelerators and procurement of more offers promise, it also

magnifies the need for widespread training. Observers noted
Frontiers in Oncology 07
critical knowledge gaps and a lack of confidence among

colleagues during the shift to IMRT and other modern

techniques, underscoring the need for scaling educational efforts.

Help Ukraine Group has since organized, translated or facilitated 15

virtual courses and 25 on-site training courses in Ukraine to fill the

need to some extent.

Knowledge dissemination

Participants were encouraged from the outset to share their

learnings with colleagues upon return to Ukraine, both informally

within their departments and formally through presentations,

lectures, and training sessions. Our findings demonstrate that

these expectations were largely fulfilled as the knowledge

dissemination was widespread: 82.1% provided informal training,

60.7% gave institutional/national presentations, 39.3% incorporated

materials into lectures, and 10.7% engaged in all activities.

Approximately 40% of respondents reported initiating projects

outside of their home institution, including co-developing a

brachytherapy course for RTTs with the European Brachytherapy

Academy, serving as moderators or instructors in various Help
FIGURE 5

Ukrainian radiation oncologists and medical physicists participating in international observerships at leading cancer centers abroad, gaining hands-on
experience, mentorship, and exposure to advanced radiotherapy techniques with the goal of strengthening oncology care in Ukraine.
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Ukraine Group activities as instructors and moderators in the

HUG/Oncohub course on Modern Radiotherapy and Case

Review with ASTRO Experts course, conducting practical training

workshops in Ukraine for radiation oncologists, medical physicists,

and radiation therapists, translation of educational courses and

books, and collaborating with IAEA initiatives. Several observers

collaborated on research projects and participated in writing

manuscripts (20–22). Collectively, these activities amplified the

observership impact beyond individual participants to broader

institutional and national capacity.

Determinants of satisfaction and success

Overall satisfaction was uniformly high (mean 9.5/10, median

10, IQR 9–10). However, success in implementing practices varied

with experience. Professionals ≥10 years post-certification reported

significantly higher success (mean 7.4 vs. 4.7, p = 0.01). This

suggests that senior clinicians may be better positioned to

overcome systemic barriers and influence institutional change.
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Conversely, early-career professionals, though enthusiastic, may

require additional mentorship and structural support to translate

knowledge into practice. Importantly, no differences were observed

by profession, observership length, or frequency, suggesting broad

applicability of the model. These findings argue for tailoring post-

observership support to career stage, ensuring younger

professionals are empowered to enact sustainable change.

Mentorship and longitudinal support

A defining strength of our program was sustained mentorship:

82.1% maintained contact with host institutions. Building on this, a

structured remote mentoring program was initiated in 2024 to

support two Ukrainian centers, Precarpathian Clinical Oncology

Center and Clinical Center for Oncology Cherkasy, as they

transitioned from cobalt-based radiotherapy to linear accelerators.

This initiative, developed in collaboration with HUG, the

Australasian College of Physical Scientists and Engineers in

Medicine (ACPSEM), Australian Society of Medical Imaging and
FIGURE 6

Ukrainian radiation oncologists and medical physicists participating in international observerships at leading cancer centers abroad, gaining hands-on
experience, mentorship, and exposure to advanced radiotherapy techniques with the goal of strengthening oncology care in Ukraine.
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Radiation Therapy (ASMIRT) and Elekta, and led by Dr. Natalka

Suchowerska complemented the observership model by providing

sustained, context-specific guidance through weekly tutorials,

treatment plan reviews, and interactive discussions. The program

effectively strengthened both clinical and physics competencies,

particularly in contouring, immobilization, simulation protocols,

treatment planning, and radiation dosimetry.

The Australian-led program began with weekly virtual tutorials

and practical assignments, later expanding to two to three weekly

sessions including panel discussions, treatment plan reviews, and

collaborative problem-solving. Surveys from participants (12

radiation oncologists and 5 medical physicists) confirmed high

professional value, relevance, and strong participant engagement,

with the small-group format mitigating language barriers. Radiation

oncologists reported greater confidence in contouring (OAR

margins, target volume delineation, positioning, CT simulation,

and pre-treatment preparation), while medical physicists

highlighted improvements in treatment planning (3D/IMRT),

water phantom use, small-field dosimetry, and LINAC-

based radiotherapy.

Despite its time-intensive nature, the initiative fostered high

engagement, mitigated language barriers through a small-group

format, and offered immediate clinical relevance within the

constraints of wartime practice. Plans for expansion of

Australian-led mentorship program to additional centers

underscore its perceived value and sustainability.

Our findings parallel those from programs such as Project

ECHO and other tele-mentoring efforts, which stress that

sustained professional relationships are key to bridging initial

training into long-term capacity (23). Our structured remote

mentoring program, supporting Ukrainian centers during cobalt-

to-linac transitions, reflects similar approaches seen in Uganda and
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East Africa, where hybrid in-person and remote formats proved

particularly valuable in resource-constrained contexts (24).

Recommendations for program
improvement

Participants suggested that future observerships incorporate more

hands-on training, particularly in prostate brachytherapy, adaptive

therapy, and contouring. Since hospital policies often restrict

observers from direct involvement in patient care, it is essential to

provide structured opportunities for practice using phantoms andmock

cases to reinforce skills and enhance learning. Matching trainees with

mentors, enhancing collaboration with Ukrainian institutions, and

facilitating trainee-team formats were other common feedback

themes. Expanded opportunities for clinical research, increased

exposure to multidisciplinary tumor boards, and training in protocol

development were also recommended. Expanding exposure to tumor

boards, research methods, and protocol development also resonates

with findings from oncology fellowships in Rwanda and Bangladesh,

which demonstrated the added value of integrating clinical training with

research and leadership development (25, 26). Similarly, the St. Jude

International Outreach Program underscores that pairing clinical

training with research, policy engagement, and institutional

development ensures sustainability beyond individual capacity-

building (27). Building on this model, the Help Ukraine Group and

ASTRO International Committee launched a Research Methodology

Course with mentorship for Ukraine’s radiation oncology and medical

physics community, resulting in 16 proposed and 5 funded research

projects to date. Inspired by the outcomes on the observership project,

Help Ukraine Group is now organizing 42 additional team-based

observerships for radiation oncologists, medical physicists, and

radiation therapy technologists (RTTs) across the European
TABLE 2 Observers’ average satisfaction and success scores out of 10 relative to observers’ characteristics.

Observers characteristics
Satisfaction score out of

10
p-value

Success score out of
10

P-value

Time from certification
(years)

0.39 0.01*

< 10 years 9.3 (median 10.0, IQR 8.8-10.0) 4.7 (median 5.5, IQR 2.0-7.0)

> = 10 years 9.6 (median 10.0, IQR 9.3-10.0) 7.4 (median 8.0, IQR 6.0-9.0)

Profession 0.11 0.18

Radiation Oncologist 9.3 (median 10.0, IQR 9.0-10.0) 6.7 (median 7.0, IQR 5.8-9.0)

Medical Physicist 9.9 (median 10.0, IQR 10.0-10.0) 5.0 (median 5.0, IQR 2.0-7.0)

Length of observership
(weeks)

0.48 0.45

< 4 weeks 9.4 (median 10.0, IQR 9.0–10.0) 5.7 (median 7.0, IQR 3.0–7.5)

> = 4 weeks 9.6 (median 10.0, IQR 9.5–10.0) 6.7 (median 7.5, IQR 5.0–8.8)

Frequency of observership 0.85 0.53

Once 9.5 (median 10.0, IQR 9.0–10.0) 5.8 (median 7.0, IQR 3.5–8.0)

Twice or more 9.5 (median 10.0, IQR 9.0–10.0) 6.7 (median 7.0, IQR 5.0–9.0)

Total

9.5 (median 10.0, IQR 9.0-10.0) 6.1 (median 7.0, IQR 5.0-8.0)
* denotes statistical significance p<0.05.
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institutions in 2025-2026. This multidisciplinary model better reflects

clinical practice and supports comprehensive capacity building. If

successful, the total number of observers will represent approximately

10% of the entire Ukrainian radiation oncology workforce. This

initiative may approach a critical mass where individual capacity-

building begins to catalyze broader systemic change within the

radiation oncology community. This raises the important question of

whether such a threshold together with the arrival of modern

equipment could serve as a tipping point for the renaissance of

radiation therapy transformation in Ukraine.

Limitations

This study has several limitations. First, selection bias may have

occurred as participants were highly motivated professionals, potentially

overestimating the program’s impact. Second, self-reported data is

subject to recall bias as the survey was distributed at a median nine

months post observerships and social desirability bias. The short and

inconsistent follow-up period limits the ability to assess the long-term

sustainability of the implemented changes. To address this limitation,

we have implemented a longitudinal evaluation framework that includes

brief surveys during the observership, immediately after completion,

and at nine months post observership, with plans for longer-term

follow-up. Third, the lack of a control group and variability in follow-up

periods limit attribution of outcomes solely to the observerships. Lastly,

while implementation was reported, long-term clinical outcomes were

not measured.
Conclusion

International observerships were instrumental in advancing the

skills and expertise of Ukrainian cancer care professionals amid the

ongoing war. Despite the challenges of conflict, participants

achieved meaningful progress in clinical practice, medical

education, and the adoption of new procedures. This initiative

underscored the resilience and determination of Ukraine’s medical

community, emphasizing the critical value of sustained professional

development during crises. The success of these observerships offers

a scalable model for similar efforts in other low- and middle-income

and upper-middle-income countries.
Data availability statement

The raw data supporting the conclusions of this article will be

made available by the authors, without undue reservation.
Ethics statement

Written informed consent was obtained from the individual(s)

for the publication of any potentially identifiable images or data

included in this article.
Frontiers in Oncology 10
Author contributions

YL: Writing – original draft, Writing – review & editing. AB:

Writing – review& editing,Writing – original draft, Conceptualization.

NS: Resources, Conceptualization,Writing – review & editing, Funding

acquisition, Writing – original draft, Project administration. VI:

Conceptualization, Project administration, Writing – review &

editing, Resources, Writing – original draft. RZ: Conceptualization,

Writing – review & editing, Project administration, Writing – original

draft. ZS: Writing – original draft, Writing – review & editing. SB:

Writing – review & editing, Writing – original draft. RKow: Resources,

Writing – review & editing, Project administration, Writing – original

draft. EF: Writing – review & editing, Funding acquisition, Writing –

original draft, Project administration, Resources. BL: Writing – review

& editing, Resources, Writing – original draft, Project administration.

JS: Writing – review & editing, Resources, Writing – original draft,

Project administration. ID: Writing – review & editing, Writing –

original draft, Resources, Project administration. JS:Writing – review &

editing, Resources, Writing – original draft, Project administration,

Funding acquisition. RW: Writing – review & editing, Writing –

original draft, Project administration, Resources. DB: Writing –

original draft, Writing – review & editing, Resources, Project

administration. SA: Writing – review & editing, Writing – original

draft, Resources, Project administration. AV: Writing – review &

editing, Resources, Project administration, Writing – original draft.

TA: Writing – review & editing, Resources, Project administration,

Writing – original draft. RKos: Resources, Writing – review & editing,

Writing – original draft, Project administration, Funding acquisition.

AW: Writing – original draft, Resources, Writing – review & editing,

Project administration. AC: Writing – original draft, Resources,

Writing – review & editing, Project administration. DC: Resources,

Project administration, Funding acquisition, Writing – original draft,

Writing – review & editing. QL: Writing – review & editing, Resources,

Writing – original draft, Project administration, Funding acquisition.

NK: Formal Analysis, Software, Funding acquisition,Writing – original

draft, Visualization, Resources, Project administration, Supervision,

Methodology, Conceptualization, Data curation, Writing – review &

editing, Validation, Investigation.
Funding

The author(s) declared that financial support was received for

this work and/or its publication. Institutional support, UICC grants,

Stanford Global Scholars grant, Nova Ukraine, Future Ukraine LTD.

The funders were not involved in the study design, collection,

analysis, interpretation of data, the writing of this article or the

decision to submit it for publication.
Acknowledgments

We sincerely thank the host institutions and faculty mentors

across the USA, Canada, Europe, and Australia for generously
frontiersin.org

https://doi.org/10.3389/fonc.2026.1752691
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Lozko et al. 10.3389/fonc.2026.1752691
welcoming Ukrainian radiation oncologists and medical physicists

into their clinics and sharing their expertise. We extend special

gratitude to the Ukrainian observers, whose resilience and

commitment to advancing cancer care amid the war is truly

admirable. We also acknowledge the professional societies that

facilitated conference participation, fostered mentorship, and

strengthened international collaborations. Finally, we are deeply

grateful to the institutions and non-profit organizations whose

sponsorship and support made this project possible.
Conflict of interest

The author(s) declared that this work was conducted in the

absence of any commercial or financial relationships that could be

construed as a potential conflict of interest.
Generative AI statement

The author(s) declared that generative AI was not used in the

creation of this manuscript.
Frontiers in Oncology 11
Any alternative text (alt text) provided alongside figures in this

article has been generated by Frontiers with the support of artificial

intelligence and reasonable efforts have been made to ensure

accuracy, including review by the authors wherever possible. If

you identify any issues, please contact us.
Publisher’s note

All claims expressed in this article are solely those of the authors

and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.
Supplementary material

The Supplementary Material for this article can be found online

at: https://www.frontiersin.org/articles/10.3389/fonc.2026.1752691/

full#supplementary-material
References

1. Attacks on Health Care in Ukraine. Available online at: https://www.
attacksonhealthUkraine.org/ (Accessed February 28, 2026).

2. DIRAC. Equipment Availability. Available online at: https://dirac.iaea.org/
(Accessed February 28, 2026).

3. Starenkiy VP, Petrichenko OO, Averyanova L. External beam radiotherapy facilities
in Ukraine. Trends and challenges. Probl Atomic Sci Technol. (2017) 112:126–9.

4. Zelinskyi R, Stadnyk L, Brovchuk S, Iakovenko V, Shepil Z, Lozko Y, et al.
Radiotherapy in Ukraine: resilience amid the ravages of war. Radiotherapy Oncol.
(2025) 206:S2238 – S9. doi: 10.1016/S0167-8140(25)00883-7

5. Kovalchuk N, Zelinskyi R, Brovchuk S, Iakovenko V, Shepil Z, Lozko Y, et al.
Support for radiotherapy in Ukraine: help Ukraine group activities and the importance
of international collaboration. Radiotherapy Oncol. (2025) 206:S2251. doi: 10.1158/
1538-7755.ASGCR25-Abstract-85

6. Kovalchuk N, Beznosenko A, Kowalchuk R, Ryzhkova J, Iakovenko V, Kacharian A.
While Ukrainian soldiers are fearlessly defending their country, Ukrainian oncologists
are bravely battling cancer. Adv Radiat Oncol. (2022) 7:100965. doi: 10.1016/
j.adro.2022.100965

7. Kovalchuk N, Zelinskyi R, Hanych A, Severyn Y, Bachynska B, Beznosenko A, et al.
Radiation therapy under the falling bombs: A tale of 2 Ukrainian cancer centers. Adv
Radiat Oncol. (2022) 7:101027. doi: 10.1016/j.adro.2022.101027

8. Kovalchuk N, Zelinskyi R, Suchowerska N, Lozko Y, Brovchuk S, Shepil Z, et al.
Effect of war on radiotherapy in Ukraine and how to help. J Clin Oncol. (2024) 42.
doi: 10.1200/JCO.2024.42.16_suppl.1513

9. Fish M, Parkes J, Dharsee N, Dryden-Peterson S, Efstathiou J, Schnipper L, et al.
POETIC (Program for enhanced training in cancer): an initial experience of supporting
capacity building for oncology training in Sub-Saharan Africa. Oncologist. (2019)
24:1557–61. doi: 10.1634/theoncologist.2019-0207

10. Hudspeth JC, Rabin TL, Dreifuss BA, Schaaf M, Lipnick MS, Russ CM, et al.
Reconfiguring a one-way street: A position paper on why and how to improve equity in
global physician training. Acad Med . (2019) 94:482–9. doi: 10.1097/
ACM.0000000000002511

11. Karim S, Sunderji Z, Jalink M, Mohamed S, Mallick I, Msadabwe-Chikuni SC, et al.
Oncology training and education initiatives in low and middle income countries: a
scoping review. Ecancermedicalscience. (2021) 15:1296. doi: 10.3332/ecancer.2021.1296

12. Kuc KJ, Roberts DH, Caballero AE. Training future international clinical academic
leaders through a structured observership program: impact and outcomes from the
initial cohort. J Contin Educ Health Prof. (2022) 42:e99–e101. doi: 10.1097/
CEH.0000000000000368

13. Chang KZ, Gracey K, Lamparello B, Nandawula B, Pandhi N. Global health
training collaborations: lessons learned and best practices. Am J Trop Med Hyg. (2021)
106:412–8. doi: 10.4269/ajtmh.21-0193

14. Orfaly RA, Frances JC, Campbell P, Whittemore B, Joly B, Koh H. Train-the-
trainer as an educational model in public health preparedness. J Public Health Manag
Pract. (2005) Suppl:S123–7. doi: 10.1097/00124784-200511001-00021

15. Pavlidis N, Peccatori FA, Aapro M, Eniu A, Cavalli F, Costa A. The clinical training
centers fellowships: a European School of Oncology career development program
(2013-2019). Future Oncol. (2020) 16:1969–76. doi: 10.2217/fon-2020-0193

16. Mula-Hussain LYI, Shamsaldin A, Wadi-Ramahi S, Al-Ghazi M, Jaradat I, Tahir
SS, et al. Establishing postgraduate study program in radiation oncology in a war-torn
country: The Iraqi experience, Radiotherapy and Oncology, (2015) 115:0167–8140.
doi: 10.1016/S0167-8140(15)41681-0

17. Agrawal S, Maurya AK, Shrivastava K, Kumar S, Pant MC, Mishra SK. Training the
trainees in radiation oncology with telemedicine as a tool in a developing country: a
two-year audit. Int J Telemed Appl. (2011) 2011:230670. doi: 10.1155/2011/230670

18. Abugideiri M, Schreibmann E, Switchenko J, McDonald MW, Beitler JJ, Curran
WJ, et al. Prospective international pilot study evaluating the efficacy of a self-guided
contouring teaching module with integrated feedback for transitioning from 2D to 3D
treatment planning. J Glob Oncol. (2019) 5:1–16.

19. Grover S, Longo J, Einck J, Puri P, Brown D, Chino J, et al. The unique issues with
brachytherapy in low- and middle-income countries. Semin Radiat Oncol. (2017)
27:136–42. doi: 10.1016/j.semradonc.2016.11.005

20. Hui C, Simiele E, Lozko Y, Romero I, Skinner L, Binkley MS, et al. Volumetric
modulated arc therapy total body irradiation improves toxicity outcomes compared to 2D
total body irradiation. Front Oncol. (2024) 14:1459287. doi: 10.3389/fonc.2024.1459287

21. Romero IO, Simiele EA, Lozko Y, Severyn Y, Skinner LB, Yang Y, et al. Automating
the treatment planning process for volumetric modulated arc therapy craniospinal
irradiation. Pract Radiat Oncol. (2024) 14:e165–e72. doi: 10.1016/j.prro.2023.11.014

22. Simiele E, Romero IO, Wang JY, Chen Y, Lozko Y, Severyn Y, et al. Automated
contouring, treatment planning, and quality assurance for VMAT craniospinal irradiation
(VMAT-CSI). Front Oncol. (2024) 14:1378449. doi: 10.3389/fonc.2024.1378449

23. Lopez MS, Baker ES, Milbourne AM, Gowen RM, Rodriguez AM, Lorenzoni C,
et al. Project ECHO: A telementoring program for cervical cancer prevention and
frontiersin.org

https://www.frontiersin.org/articles/10.3389/fonc.2026.1752691/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fonc.2026.1752691/full#supplementary-material
https://www.attacksonhealthukraine.org/
https://www.attacksonhealthukraine.org/
https://dirac.iaea.org/
https://doi.org/10.1016/S0167-8140(25)00883-7
https://doi.org/10.1158/1538-7755.ASGCR25-Abstract-85
https://doi.org/10.1158/1538-7755.ASGCR25-Abstract-85
https://doi.org/10.1016/j.adro.2022.100965
https://doi.org/10.1016/j.adro.2022.100965
https://doi.org/10.1016/j.adro.2022.101027
https://doi.org/10.1200/JCO.2024.42.16_suppl.1513
https://doi.org/10.1634/theoncologist.2019-0207
https://doi.org/10.1097/ACM.0000000000002511
https://doi.org/10.1097/ACM.0000000000002511
https://doi.org/10.3332/ecancer.2021.1296
https://doi.org/10.1097/CEH.0000000000000368
https://doi.org/10.1097/CEH.0000000000000368
https://doi.org/10.4269/ajtmh.21-0193
https://doi.org/10.1097/00124784-200511001-00021
https://doi.org/10.2217/fon-2020-0193
https://doi.org/10.1016/S0167-8140(15)41681-0
https://doi.org/10.1155/2011/230670
https://doi.org/10.1016/j.semradonc.2016.11.005
https://doi.org/10.3389/fonc.2024.1459287
https://doi.org/10.1016/j.prro.2023.11.014
https://doi.org/10.3389/fonc.2024.1378449
https://doi.org/10.3389/fonc.2026.1752691
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org


Lozko et al. 10.3389/fonc.2026.1752691
treatment in low-resource settings. J Glob Oncol. (2017) 3:658–65. doi: 10.1200/
JGO.2016.005504

24. Eastin J. Addressing the burden of cancer in East Africa through cascaded training.
Cancer Control. (2019), 64–8.

25. Barron AM, Moran J, Nina SS, Harlow J, Gyawali M, Hossain F, et al.
Building specialized nursing practice capacity in Bangladesh: an educational
program to prepare nurses to care for oncology and bone marrow transplant
Frontiers in Oncology 12
patients in Dhaka, Bangladesh. J Glob Oncol. (2018) 4:1–6. doi: 10.1200/
JGO.2016.006486

26. Butonzi J, ForbesV,KigonyaC, LansiganF,DavisT, FigueroaK, et al.Global oncology fellowship
electives: The impact on cancer care and international collaborations. Rwanda Med J. (2019) 76:1–5.

27. Ribeiro RC. Improving paediatric cancer care in low- and middle-income
countries: the experience of the St Jude International Outreach Program. Cancer
Control. (2014) 21:187–92. PC.
frontiersin.org

https://doi.org/10.1200/JGO.2016.005504
https://doi.org/10.1200/JGO.2016.005504
https://doi.org/10.1200/JGO.2016.006486
https://doi.org/10.1200/JGO.2016.006486
https://doi.org/10.3389/fonc.2026.1752691
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Advancing radiation oncology care in Ukraine during the war: impact of international observerships on professional development and clinical practice
	Introduction
	Methods
	Results
	Discussion
	Comparison with prior literature in radiation oncology
	Domains of impact
	Clinical knowledge and skill acquisition
	Implementation of new practices
	Knowledge dissemination
	Determinants of satisfaction and success
	Mentorship and longitudinal support
	Recommendations for program improvement
	Limitations

	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher’s note
	Supplementary material
	References


